PATENT APPLICATION TRANSMITTAL LETTER 

(Large Entity) 



Docket No. 
NTTC-0002-US 




TO THE ASSISTANT COMMISSIONER FOR PATENTS 

Transmitted herewith for filing under 35 U.S.C. 1 1 1 and 37 C.F.R. 1 .53 is the patent application of: 
Vinod Jayaraman and Hitoshi Takanashi 

For: TECHNIQUE FOR RESERVING BANDWIDTH FOR COMMUNICATIONS OVER A WIRELESS SYSTEM 
Enclosed are: 

53 Certificate of Mailing with Express Mail Mailing Label No. EL515089348US 
(El 4 sheets of drawings. 

□ A certified copy of a application. 
IS Declaration lEI Signed. □ Unsigned. 

S Power of Attorney 

□ Information Disclosure Statement 

□ Preliminary Amendment 

E3 Other: Recordation Cover Form Sheet and Assignment 



CLAIMS AS FILED 



For 



#FNed 



#AI lowed 



#Extra 



Rate 



Fee 



Total Claims 



34 



-20 = 



14 



$18.00 



S252.00 



Indep. Claims 



3 = 



$78.00 



$78.00 



Multiple Dependent Claims (check if applicable) □ 



$0.00 



BASIC FEE 



$690.00 



TOTAL FILING FEE 



$1,020.00 



A check in the amount of $1,020.00 to cover the filing fee is enclosed. 

The Commissioner is hereby authorized to charge and credit Deposit Account No. 20-1504 

as described below. A duplicate copy of this sheet is enclosed. 

□ Charge the amount of as filing fee. 
IE1 Credit any overpayment. 

IS Charge any additional filing fees required under 37 C.F.R. 1.16 and 1.17. 

□ Charge the issue fee set in 37 C.F.R. 1.18 at the mailing jf the Notice of AII0ft§nce, 
pursuant to 37 C.F.R. 1.311(b). 



Dated: 





'Signature ' 
Fred G. Pruner, Jr., Reg. No. 40,77 
Trop, Primer, Hu & Miles, P.C. 
8554 Katy Freeway, Suite 100 
Houston, TX 77024 
(713) 468-8880 [Ph] 
(713) 468-8883 [Fax] 




cc: 



P01LARGE/REV07 




fli-ai'Q° 




« PATENT APPLICATION TRANSMITTAL LETTER 

(Large Entity) 



Docket No. 
NTTC-0002-US 



TO THE ASSISTANT COMMISSIONER FOR PATENTS 

mitted herewith for filing under 35 U.S.C. 1 1 1 and 37 C.F.R. 1 .53 is the patent application of: 
Vinod Jayaraman and Hitoshi Takanashi 



m 



For: TECHNIQUE FOR RESERVING BANDWIDTH FOR COMMUNICATIONS OVER A WIRELESS SYSTEJv£q= ! 

Enclosed are: 

IEI Certificate of Mailing with Express Mail Mailing Label No. EL515089348US 
3 4 sheets of drawings. 

□ A certified copy of a application. 
13 Declaration [3 Signed. □ Unsigned. 
IS Power of Attorney 

□ Information Disclosure Statement 

□ Preliminary Amendment 

S Other: Recordation Cover Form Sheet and Assignment 



CLAIMS AS FILED 



For 



#Filed 



#AI lowed 



#Extra 



Rate 



Fee 



Total Claims 



34 



-20 = 



14 



$18.00 



$252.00 



lndep. Claims 



- 3 



$78.00 



$78.00 



Multiple Dependent Claims (check if applicable) □ 



$0.00 



BASIC FEE 



$690.00 



TOTAL FILING FEE 



$1,020.00 



S A check in the amount of $1,020.00 to cover the filing fee is enclosed. 
IS The Commissioner is hereby authorized to charge and credit Deposit Account No 
as described below. A duplicate copy of this sheet is enclosed. 

□ Charge the amount of as filing fee. 
13 Credit any overpayment. 

13 Charge any additional filing fees required under 37 C.F.R. 1.16 and 1.17. 

□ Charge the issue fee set in 37 C.F.R. 1.18 at the mailing yf the Notice of All 
pursuant to 37 C.F.R. 1 .31 1 (b). 



20-1504 



Dated: 




'Signature ' 

Fred G. Primer, Jr., Reg. No. 40,775 
Trop, Primer, Hu & Miles, P.C. 
8554 Katy Freeway, Suite 100 
Houston, TX 77024 
(713) 468-8880 [Ph] 
(713) 468-8883 [Fax] 



cc: 



P01 LARGE/REV07 



NTTC-0002-US 



APPLICATION 
FOR 

UNITED STATES LETTERS PATENT 



TITLE: TECHNIQUE FOR RESERVING BANDWIDTH FOR 

COMMUNICATIONS OVER A WIRELESS SYSTEM 

APPLICANTS: VINOD JAYARAMAN AND HITOSHI TAKANASHI 



Express Mail No. EL515089348US 

Date Mailed: January 26, 2000 



Prepared by: Trop, Pmner, Hu & Miles, P.C. 
Houston, Texas 77024 (713) 468-8880 



ATTORNEY DOCKET NO: NTTC-0002-US 



TECHNIQUE FOR RESERVING BANDWIDTH FOR 
COMMUNICATIONS OVER A WIRELESS SYSTEM 

BACKGROUND 

The invention generally relates to wireless communications, and more specifically, the 
invention relates to a technique for reserving bandwidth for communications over a wireless 
system. 

5 Wireless systems, such as wireless local area networks (LANs), for example, have been 

supporting the communication of digital data for the past several years. Most recently, wireless 
systems are being used to communicate data for real time applications, such as applications that 
involve the transmission of voice and/or video data. 

As an example, a wireless LAN may include several local stations, each of which forms a 
10 node of the wireless LAN. The wireless LAN may be subdivided into cells, and in each of the 
cells, the constituent nodes may communicate with an access point (AP). The AP, in turn, 
typically establishes communication with a wired network, such as an Ethernet network, for 
example. 

Due to the wireless communication, one local station may attempt to transmit a frame of 
15 data at the same time that another local station or the AP attempts to transmit a frame of data, a 
condition called a "collision." For purposes of preventing a collision from occurring, the 
wireless LAN may use a carrier sense multiple access/collision avoidance (CSMA/CA) 
contention scheme. In this scheme, before a local station transmits a frame, the local station 
determines if the wireless transmission medium is free from any carrier waves, and if not, the 
20 local station backs off from transmitting the frame for a time that is specified by a collision 
avoidance algorithm. 

Because many of the local stations may be simultaneously attempting to communicate 
frames over the wireless transmission medium, a real time video or voice data stream of frames 
that is being communicated between one of the local stations and the AP may be continually 
25 interrupted due to the above-described contention scheme. Unfortunately, the real time traffic 
typically requires a relatively high bandwidth and has severe delay constraints, and these 
interruptions may limit the bandwidth that is available for the real time transmissions. In 
addition, wireless LANs are plagued with interference problems. Due to the inherent mobility 
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within wireless networks, traditional schemes, such as those used with wired networks, cannot be 
directly applied. 

Thus, there is a continuing need for a technique to address one or more of the problems 
that are stated above. 

SUMMARY 

In an embodiment of the invention, a method that is useable with a wireless medium and 
local stations includes communicating a request between one of the local stations and a central 
authority over the wireless medium to reserve a time slot for transmitting from the local station. 
The central authority is used to selectively reserve the time slot based on at least in part a 
reservation schedule. If the central authority reserves the time slot, then during the time slot, the 
central authority prevents the other local stations from transmitting. 

Advantages and other features of the invention will become apparent from the following 
description, from the drawing and from the claims. 

BRIEF DESCRIPTION OF THE DRAWING 
Fig. 1 is a schematic diagram of a wireless system according to an embodiment of the 
invention. 

Fig. 2 is a flow diagram depicting a medium reservation technique according to an 
embodiment of the invention. 

Fig. 3 is an illustration of a reservation request frame according to an embodiment of the 
invention. 

Fig. 4 is an illustration of a reservation vector according to an embodiment of the 
invention. 

Fig. 5 is a flow diagram depicting a technique used by a scheduler of a central authority 
according to an embodiment of the invention. 

Fig. 6 is a schematic diagram of a central authority according to an embodiment of the 
invention. 



DETAILED DESCRIPTION 
Referring to Fig. 1, an embodiment 10 of a wireless system in accordance with the 
invention uses a local medium reservation technique to schedule access to a wireless 
transmission medium. In this manner, the wireless system 10 includes local stations 20 (stations 
5 20a and 20b, as examples) that may each reserve exclusive access to the wireless transmission 
medium for a scheduled time slot. During this scheduled time slot, the local station 20 that holds 
the reservation may communicate several frames without being interrupted by another one of the 
local stations 20. As a result of this arrangement, the system 10 supports high bandwidth 
wireless communications that are well suited for real time data, such as voice and/or video 
10 traffic. To accomplish these features, the system 10 is designed to maintain information 

regarding future traffic over the wireless medium, prioritize real time traffic over non-real time 
data and schedule access to the shared medium, as described below. 
O More particularly, in some embodiments of the invention, the system 10 may include 

r: ri cells 50 that each includes a group of the local stations 20. Thus, as an example, a cell 50a may 

"12.15 include the three local stations 20a that are depicted in Fig. 1, and another cell 50b may include 
lM the three local stations 20b that are also depicted in Fig. 1. Each cell 50, in turn, may include an 

s j access point (AP) 30 that establishes communication between the local stations 20 of the cell 50 

^ and a wired network 40, such as an Ethernet network, for example, or the APs 30 may 

! : ^ communicate with each other through the wireless interface. 

If20 In some embodiments of the invention, the stations 20 and 30 use a contention protocol, 

J such as a Carrier Sense Multiple Access / Collision Avoidance (CSMA/CA) protocol, for 

purposes of avoiding collisions for contention access to the wireless transmission medium. In 
some embodiments of the invention, the IEEE 802.1 1 wireless local area network (WLAN) 
standard may generally govern communication across the wireless medium. 

25 For purposes of reserving a time slot (i.e., for purposes of reserving bandwidth) to the 

wireless medium for real time access, the system 10 uses carrier sense information and properties 
of the real time traffic (voice, streaming video, etc.) in its medium reservation policy, as 
described below. In this manner, in some embodiments of the invention, each cell 50 includes a 
central authority 42 (that may be located within the AP 30 of the cell 50, for example) that 

30 interacts with a particular local station 20 to reserve bandwidth using a technique 60 that is 

depicted in Fig. 2. Referring to Fig. 2, more particularly, a local station 20 may request (block 
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61 of Fig. 2) that a particular bandwidth be reserved for a given traffic type over a defined period 
of time. This reservation request is received and analyzed (block 62) by the central authority 42; 
and depending upon the underlying network properties, desired traffic characteristics and the 
policy applicable to the requesting real time station, the central authority 42 determines (diamond 

5 66) whether the central authority 42 will grant or deny the request. Based on this determination, 
the central authority 42 communicates a frame to the requesting station 20 indicating either 
denial (block 76) or the grant (block 78) of the request. 

If the request is granted, the central authority 42 calculates (block 74) the duration and the 
periodicity of the transmissions for the requesting station 20 to meet the throughput and delay 

10 requirements of the real time traffic and indicates the reserved time slot in the frame that is 

transmitted (block 78) to the requesting station. For purposes of tracking the reserved time slots 
and for purposes of determining which time slots are available, the central authority 42 uses a 
reservation vector that is described below. 

In some embodiments of the invention, the system 10 uses the properties of carrier sense 

15 functions that determine the state of the wireless transmission medium to ensure that no other 
local station 20 attempts to transmit during a reserved time slot. For example, in some 
embodiments of the invention, the system 10 uses the CSMA/CA protocol, a protocol that uses 
physical and virtual carrier sense functions are used to determine the state of the wireless 
medium. When either the physical or the virtual carrier sense functions of a local station 20 that 

20 needs to transmit indicate that the wireless transmission medium is busy, transmission is 
deferred. 

The virtual carrier sense mechanism in CSMA/CA takes the form of a Network 
Allocation Vector (NAV) that indicates the busy status and the duration of transmission over the 
wireless medium. The central authority 42 uses this virtual carrier sense mechanism and before 

25 each reserved time slot begins (as indicated by the reservation vector), it transmits frames that 
include information to populate the NAVs (that are maintained locally by all stations 20 within 
the cell 50) with indication that the wireless transmission medium is busy during the upcoming 
reserved timeslot. This action causes the virtual carrier sense function, provided by the Medium 
Access Control (MAC) layer in each station 20, to conclude that the wireless transmission 

30 medium is busy during the reserved period. 
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Therefore, in the scheme described herein, each local station 20 makes the medium access 
decision locally but the medium reservation control is carried out centrally by the central 
authority 42. In some embodiments of the invention, the scheme may be used across multiple 
cells 50 in the following manner. First, the requesting local station 20 transmits the initial 
5 reservation request to the local central authority that, in turn, transits the request across all cells 
50 where bandwidth reservation is required. For example, the cells 50 in which this occurs may 
be all cells 50 that are adjacent to and including the cell 50 of the requesting station 20. Next, the 
central authorities 42 of these cells 50 reserve the time slots (if possible) and update their 
reservation vectors. Reserving the bandwidth across adjacent cells 50 provides a solution to 

10 prevent interference from adjoining cells. 

Fig. 3 depicts a Reservation Request Frame (RRF) 100 that is transmitted by a local 
station 20 to reserve a specified bandwidth over a predefined period of time. One field 102 of the 
RRF 100 indicates a type of the frame. In this manner, the RRF 100 may be a reservation, 
cancellation, or refresh frame. A local station 20 transmits a reservation type RRF 100 for 

1 5 purposes of requesting the reservation of bandwidth for a particular time slot. A local station 20 
transmits a cancellation type RRF to cancel a previously reserved time slot. A local station 20 
transmits a refresh type RRF to renew a reserved time slot. A central authority 42 may also 
transmit a refresh type RRF after a particular reserved time slot expires to alert the corresponding 
local station 20 that renewal of the time is required, as further described below. 

20 Another field 104 of the RRF 100 indicates a type of the traffic to be transmitted during 

the reserved time slot. For example, the field 104 may indicate whether the traffic to be 
transmitted during the reserved time slot is voice or streaming video traffic. A field 106 of the 
RRF 100 indicates a priority of the traffic. Another field 108 of the RRF 100 indicates the 
required throughput for the given type of traffic. Use of the field 108, in some embodiments of 

25 the invention, is optional and may be used only if the traffic type is unknown. The RRF 100 may 
also include a field 110 to indicate the periodicity, the maximum time interval between 
successive transmissions. In some embodiments, the field 1 10 is optional and may be used only 
if the traffic type is unknown. 

Upon reception of an RRF 100, the central authority 42 examines the parameters 

30 indicated by the RRF 100 and the central authority's reservation vector to determine if a time slot 
may be reserved. An exemplary reservation vector 150 is depicted in Fig. 4. As shown, the 



5 



reservation vector 150 indicates a bandwidth reservation window 151 that includes time slots 160 
that are reserved for the local stations 20. For example, a particular local station 20 may have 
time slots 160 in that are denoted by "STA1", and another station 20 may have time slots 160 (in 
the reservation vector 150) that are denoted by "STA2." As shown, in some embodiments, any 

5 two adjacent reserved time slots 160 are separated from each other by a contention time slot 162, 
a time slot in which the local stations 20 that do not have reserved periods may transmit using the 
CSMA/CA contention protocol. 

Once the central authority 42 receives an RRF that requests a reservation, the central 
authority 42 ascertains if sufficient resources are available based on the throughput offered by the 

10 underlying network, the latency, carrier sense information, the amount of requested bandwidth, 
and the policy that is applicable to the requesting local station 20. If resources are available, then 
the central authority 42 calculates the duration (called "t") of each transmission according to the 
following formula: 

15 i = p — L + A,, Equation 1, 

A t 

where "R" is the required throughput, "A" is the throughput offered by the underlying 
network,"p"is the periodicity and "X" is the network latency. Once the central authority 42 
fulfills the request, the central authority 42 transmits an acknowledgment frame to the requesting 

20 station 20, a frame that indicates the time at which the reserved time slot begins. 

The central authority 42 includes a scheduler that performs a technique 180 that is 
depicted in Fig. 5. In the technique 180, the scheduler "wakes" up (block 182) before each 
scheduled transmission period and transmits (block 1 84) a frame that populates the NAVs of the 
local stations 20 that are not going to transmit during the reserved time slot with the duration of 

25 the next reserved transmission. This event causes the virtual carrier sense mechanism that is 
provided by the MAC layer of each local station 20 to conclude that the medium is busy and 
defer transmission. Therefore, the medium access decision is taken by the virtual carrier sense 
mechanism local to each station 20, and the reservation control information is sent by the central 
authority 42. 

30 The central authority 42 grants a reserved time slot only for a determined period of time, 
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and the duration of this time may be negotiated with the requesting station 20 when the 
requesting station 20 transmits a reservation request (in the form of an RRF) for the first time. 
Basing the duration of the time slot on the available resources (as described above), the central 
authority 42 responds to the request with an indication of the actual period of time for which the 
5 reservation is granted. At the expiration of a reservation period, the central authority 42 sends 
out a refresh notice (via an RRF frame 100) to the appropriate local station 20. If the local 
station 20 does not respond with a refresh request (via an RRF frame 100), the central authority 
42 frees up any resources that are allocated to the local station 20 and removes the associated 
time slot from its reservation vector. 

10 Reservation periods may be cancelled by local stations 20 (via an RRF frame 100), and 

upon reception of a reservation cancellation frame from a particular local station 20, the central 
authority frees up the time slot 160 (and thus, the bandwidth) that is allocated to the station 20 
and adds the additional time to the contention free time slots 162. In some embodiments, the 
central authority 42 may free up the time slots 160 that are allocated to a particular local station 

15 20 if that local station 20 does not transmit during one of its allocated time slots 160. 

The scheme described above has the added advantage of working well even when 
adjacent cells 50 share the same frequency. In this manner, the frame transmitted by the central 
authority 42 to populate the NAVs would also be received by stations in the adjacent cell 50, 
which would lead to them defer transmissions during the reserved period. Thus, interference 

20 from neighboring cells 50 is minimized in the above-described scheme. 

Referring to Fig. 6, in some embodiments of the invention, the central authority 42 may 
include a control unit 202 (a computer, a computer unit, a microprocessor or any other type of 
processor, as examples) that may execute routines in the form of a program 200 to perform the 
scheduling and reservation techniques that are described herein. The central authority 42 may 

25 include a storage unit 204 (a hard disk drive or a CD-ROM drive, as examples) that may store a 
copy of the program 200. Other arrangements are possible. 

Other embodiments are within the scope of the following claims. For example, in cases 
where multiple access points are present within the same cell 50, in some embodiments of the 
invention, the central authority 42 may dynamically choose to route real time traffic through the 

30 access point that has the least existing traffic. As another example, in cases where carrier 
frequencies overlap in the same cell 50, in some embodiments of the invention, the central 
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authority 42 may choose to transmit real time traffic using the carrier frequency that best meets a 
predefined criteria, such as the carrier frequency in which previous communications had the least 
error rate or the carrier frequency in which previsous communications had the shortest latencies, 
as examples. 

While the invention has been disclosed with respect to a limited number of embodiments, 
those skilled in the art, having the benefit of this disclosure, will appreciate numerous 
modifications and variations therefrom. It is intended that the appended claims cover all such 
modifications and variations as fall within the true spirit and scope of the invention. 
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What is claimed is: 

1 1 . A method usable with a wireless medium and local stations, comprising: 

2 communicating a request between one of the local stations and a central authority to 

3 reserve a time slot for transmitting from said one of the local stations; 

4 using the central authority to selectively reserve the time slot based on at least in part a 

5 reservation schedule; and 

6 if the central authority reserves the time slot, during the time slot, preventing the other 

7 local stations from transmitting. 

1 2. The method of claim 1, further comprising: 

2 transmitting real time information from said one of the local stations during the time slot. 

1 3. The method of claim 2, wherein the real time information indicates an audio 

2 stream. 

1 4. The method of claim 2, wherein the real time information indicates a video 

2 stream. 

1 5. The method of claim 1, wherein the local stations and the central authority form at 

2 least part of a wireless local area network. 

1 6. The method of claim 1, wherein the communicating the request comprises: 

2 transmitting a reservation frame between said one of the local stations and the central 

3 authority. 

1 7. The method of claim 6, wherein the reservation frame indicates one or more of the 

2 following: 

3 a traffic priority, a start time, and a traffic type. 
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1 8. The method of claim 6, wherein the reservation frame indicates a required 

2 throughput and a periodicity of transmissions if the central authority does not know a traffic type 

3 of the communication. 

1 9. The method of claim 1, wherein the central authority bases reservation of the time 

2 slot at least in part on underlying network properties. 

1 10. The method of claim 9, wherein the underlying network properties may include 

2 one or more of the following: 

3 a throughput, latency and the bit error rate in the transmission of frames. 

1 11. The method of claim 1 , wherein the central authority bases reservation of the time 

2 slot at least in part on characteristics of a traffic to be transmitted during the time slot. 

1 12. The method of claim 1 1 > wherein the characteristic may include one or more of 

2 the following: 

3 a required throughput and a maximum delay between successive frames that are 

4 communicated over the wireless medium. 

1 13. The method of claim 1 , wherein the central authority bases reservation of the time 

2 slot at least in part on an amount of bandwidth already reserved for other stations. 

1 14. The method of claim 1, wherein the central authority bases reservation of the time 

2 slot at least in part on a policy associated with said one of the local stations. 

1 15. The method of claim 1 ? further comprising: 

2 communicating between the central authority and said one of the local stations to indicate 

3 acceptance or refusal of the request. 
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1 16. The method of claim 1 , further comprising: 

2 before the beginning of the reserved time slot, transmitting a frame from the central 

3 authority to update a network allocation vector of each local station with a duration of the time 

4 slot to cause at the remaining local stations to ascertain that the wireless medium is busy during 

5 the time slot. 

1 17. The method of claim 1, wherein the local stations and the central authority are 

2 associated with a cell, the method further comprising: 

3 communicating the request the central authority and another central authority that is 

4 associated with another cell, 

5 wherein the selective reservation by the first central authority is further based at least in 

6 part on the reservation schedule maintained by the first central authority. 

1 18. The method of claim 1 , further comprising : 

2 using the central authority to cancel the reserved time slot. 

1 19. The method of claim 18, wherein the central authority selectively cancels the 

2 reserved time slot based on whether said one of the local stations did not transmit during a 

3 previously scheduled time slot. 

1 20. The method of claim 1 8, wherein the central authority selectively cancels the 

2 reserved time slot based on whether said one of the local stations transmits a cancellation request. 

1 21. The method of claim 1 , wherein at least some of the local stations are located 

2 within a cell that includes multiple access points, the method further comprising: 

3 using the central authority to route real time traffic through the one of the access points 

4 that has the least amount of existing traffic. 
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1 22. The method of claim 1, wherein at least some of the local stations are located 

2 within a cell that has multiple carrier frequencies that overlap in the cell, the method further 

3 comprising: 

4 using the central authority to transmit real time traffic using the carrier frequency that 

5 best meets a predefined criteria. 

1 23. The method of claim 22, wherein the predefined criteria comprises at least one of 

2 the following: bit error rate and the latency of the medium. 

1 24. A wireless communication system comprising: 

2 local stations; and 

3 a central authority to: 

4 communicate with the local stations over a wireless medium, 

5 receive a request from one of the local stations to reserve a time slot for 

6 transmissions from said one of the local stations, 

7 selectively reserve the time slot based on at least in part a reservation schedule, 

8 and 

9 if the time slot is reserved, prevent the remaining one or more local stations other 
10 than said one of the local stations from transmitting during the time slot. 

1 25. The system of claim 24, wherein said one of the local stations transmits real time 

2 information during the time slot. 

1 26. The system of claim 24, wherein said one of the local stations is adapted to 

2 transmit a reservation frame to the central authority to communicate the request. 

1 27. The system of claim 26, wherein the reservation frame indicates one or more of 

2 the following: 

3 a traffic priority, a start time, and a traffic type. 
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1 28. The system of claim 26, wherein the reservation frame indicates a required 

2 throughput and a periodicity of transmissions if the central authority does not know a traffic type 

3 of the communication during the time slot. 

1 29. The system of claim 24, wherein the central authority, before the beginning of the 

2 reserved time slot, transmits a frame to update a network allocation vector of each local station 

3 with a duration of the time slot to cause at the remaining local stations to ascertain that the 

4 wireless medium is busy during the time slot. 

1 30. The system of claim 24, wherein the local stations and the central authority are 

2 associated with a cell and the central authority is adapted to communicate the request between 

3 the central authority and a second central authority that is associated with another cell, wherein 

4 the selective reservation by the first central authority is further based at least in part on the 

5 reservation schedule maintained by the first central authority. 

1 31. An article comprising a machine-readable storage medium storing instructions to 

2 cause a control unit to: 

3 communicate with local stations over a wireless medium, 

4 receive a request from one of the local stations to reserve a time slot for transmissions 

5 from said one of the local stations, 

6 selectively reserve the time slot based on at least in part a reservation schedule, and 

7 if the time slot is reserved, prevent the remaining one or more local stations other than said one 

8 of the local stations from transmitting during the time slot. 

1 32. The article of claim 3 1 5 wherein said one of the local stations communicates real 

2 time information during the time slot. 

1 33. The article of claim 31, wherein the storage medium stores instructions to cause 

2 the control unit, before the beginning of the reserved time slot, transmit a frame to update a 

3 network allocation vector of each local station with a duration of the time slot to cause at the 

4 remaining local stations to ascertain that the wireless medium is busy during the time slot. 
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1 34. The article of claim 3 1 9 wherein the local stations and the control unit are 

2 associated with a cell and the control unit is adapted to communicate the request between the 

3 control unit and a central authority that is associated with another cell, the storage medium 

4 storing instructions to cause the control unit to base the selective reservation on the reservation 

5 schedule maintained by the control unit. 
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TECHNIQUE FOR RESERVING BANDWIDTH FOR 
COMMUNICATIONS OVER A WIRELESS SYSTEM 



ABSTRACT OF THE DISCLOSURE 
A method that is useable with a wireless medium and local stations includes 
communicating a request between one of the local stations and a central authority to reserve a 
time slot for transmitting from the local station. The central authority is used to selectively 
reserve the time slot based on at least in part a reservation schedule. If the central authority 
reserves the time slot, then during the time slot, the central authority prevents the other local 
stations from transmitting. 
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also identified below any foreign application for patent or inventor's certificate having a 
filing date before that of the application on which priority is claimed: 

Prior Foreign Application(s): Priority Claimed 



Number (Country) (Day/Month/Year Filed) Yes No 



Number (Country) (Day/Month/Year Filed) Yes No 



1 



Number 



(Country) 



(Day/Month/Year Filed) 



Yes 



No 



I hereby claim the benefit under title 35, United States Code, Section 119(e) of the United 
States provisional application(s) listed below: 



I hereby claim the benefit under Title 35, United States Code, Section 120 of any United 
States application(s) listed below and, insofar as the subject matter of each of the claims 
of this application is not disclosed in the prior United States application in the manner 
provided by the first paragraph of Title 35, United States Code, Section 112, I 
acknowledge the duty to disclose all information known to me to be material to 
patentability as defined in Title 37, Code of Federal regulations, Section 1.56 which 
became available between the filing date of the prior application and the national or PCT 
International filing date of this application: 



(Application Number) Filing Date (Status-patented, pending, abandoned) 



(Application Number) Filing Date (Status-patented, pending, abandoned) 



I hereby appoint Fred G. Pruner, Jr., Reg. No. 40,779; Timothy N. Trop, Reg. No. 28,994; 
Dan C. Hu, Reg. No. 40,025; and Coe F. Miles, Reg. No. 38,559, and my patent attorneys, 
of TROP, PRUNER, HU & MILES, P.C., with offices located at 8554 Katy Freeway, Ste. 
100, Houston, TX 77024, telephone (713) 468-8880; with full power of substitution and 
revocation, to prosecute this application and to transact all business in the Patent and 
Trademark Office connected herewith. 

Send correspondence to Fred G. Pruner. Jr. , TROP, PRUNER, HU & MILES, P.C., 8554 
Katy Freeway, Ste. 100, Houston, TX 77024 and direct telephone calls to Fred G. Pruner. 
Jr (713) 468-8880. 

I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of 
the United States Code and that such willful false statements may jeopardize the validity of 
the application or any patent issued thereon. 



(Application Number) 



(Filing Date) 



(Application Number) 



(Filing Date) 



Full Name of Sole/First Inventor: 
VINOD JAYARAMAN 


Inventor's Signature: 


Date: 


— . 


0| jz^j ZooO 


Res i d errce * 

#12Jf/25 MC AKER CT., SAN MATEO, CA 94403 


Citizenship: 
INDIA 


Post Office Address: 

#128, 25 MC AKER CT., SAN MATEO, CA 94403 


Full Name of Second/Joint Inventor: 
HITOSHI TAKANASHI 


Inventor's Signature: 

$if 


Date: , 

oi (24 2ff&> 


Residence' 

2000 WALNUT AVE., APT. Q302, FREMONT, CA 94538 


Citizenship: 
JAPAN 


Post Office Address: 

2000 WALNUT AVE., APT. Q302, FREMONT, CA 94538 
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